Structural insight into protein T1, the non-allergenic member of the Bet v 1 allergen family-An in silico analysis.
Bet v 1 family is a large group of allergens present in pollen and plant-derived foods. They show similarity in sequence and 3D structure, properties often correlated to their cross-reactivity. protein T1 is a naturally occurring non-allergenic member of this group, which, in spite of having 35-85% sequence similarity, does not exhibit antibody-mediated cross-reactivity with other members of the Bet v 1 allergen family. This protein has been suggested to be a good model to study structural features critically needed for allergenicity and cross-reactivity. Structural bioinformatic approach to analyze the properties of protein T1 in relation to allergenicity and cross-reactivity. A 3D model of protein T1 was constructed by the homology modeling procedure and was compared to the structure of Bet v 1 with special reference to conservation, solvent accessibility and electrostatic properties of the residues across the antigenic surface. The over-all fold of the homology model of T1 resembles that of the Bet v 1 group. The change in the solvent-accessible surface of the IgG (BV16)-binding residues has been quantified to be 75%. Comparing the allergenically potent dimer structure of Bet v 1 (predicted structure available in MSD of European Bioinformatics Institute), with the non-allergenic monomer, the BV16-binding surface and the p-loop seem to be of less importance for Bet v 1-mediated in vivo cross-linking of IgE. Instead, we think that other surface-exposed conserved patches are more significant. Absence of cross-reactivity between T1 and Bet v 1 comes from the lack of surface conservation leading to changes in the conformational as well as electrostatic properties. On the other hand, certain changes in the sequence, that might hinder dimerization of this protein, may result in the loss of allergenicity. Lastly, our structural docking experiment shows that protein T1 can bind two molecules of Brassinolide ligands like the other members of the Bet v 1 family. Lack of dimerization and surface conservation might explain the reason why T1 is neither allergenic, nor cross-reactive to Bet v 1 group, although this protein can be a potential carrier for brassinosteroids.